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STUDIES ON A POSSIBLE CORRELATION BETWEEN
EXPERIMENTAL AND CLINICAL DATA CON-
CERNING THE RESPONSE OF INFECTION
TO SERUM*
CAROLINE A. CHANDLER AND MILDRED HARTSHORN
While studyihg the localization of Streptococcus viridans at
sites of local antigen-antibody reactions in rabbits sensitized to horse
serum, Weisberger (Proc. Soc. Exper. Biol. & Med., 1932, 29,
445) observed that there was a difference in the rate of disappear-
ance of these organisms from the blood stream of normal and of
sensitive animals. In the case of the sensitive animals, the bac-
teremia was definitely and consistently prolonged beyond that which
occurred in the normal animals.
In the present investigation the effect of the hypersensitive
state on experimental Streptococcus hemolyticus bacteremia was
studied in rabbits. The organism used was a hemolytic streptococ-
cus which had been isolated from a case of scarlet fever (strain
273). Rabbits were sensitized by repeated injections of normal
horse serum. The volume of the bacterial suspension injected was
kept constant at 1 cc. A measured quantity of organisms, as deter-
mined by the pour-plate method, was inoculated into the ear vein.
Blood cultures were taken from the internal jugular vein 15 and
30 minutes, and 1, 2, 3, 6, 9, 12 and 24 hours after the injection,
and then every 24 hours until the blood became sterile. Both broth
and blood-agar plate cultures were made and the number of colonies
was counted for each period from the plate. Three groups of
experimental animals were used.
Group I included 8 animals, 4 of which were normal controls
and received injections of organisms only, and 4 were sensitized
animals which were shocked with normal horse serum at the time
of bacterial injection. A normal and a sensitized animal were
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injected simultaneously with the same quantity of organisms in
every instance. In all cases the blood cultures in the sensitized
animals remained positive for a longer period than did those of
the control animals. The degree of prolongation varied from 4
to 15 hours and the maximum number of colonies invariably
appeared between 3 and 9 hours after injection.
Group II consisted of 3 normal controls and 3 sensitized animals,
paired off as before and run simultaneously. In this series the effect
of the administration of horse serum in the form of a specific anti-
toxin (scarlet fever antitoxin) was determined by the simultaneous
injection of a shock dose of antitoxin with the organisms. Unlike
the previous series, little tendency toward prolongation of the
bacteremia was observed in the sensitized animals. It was found,
however, that the maximum number of bacteria in the blood of the
sensitized animals greatly exceeded the maximum number in the
blood of the normal animals swithin the same period of time.
Group III consisted of 1 normal control and 1 sensitized animal
tested simultaneously. In this experiment the effect of a non-
specific antitoxin (diphtheria antitoxin) was determined. The pro-
cedure was the same as that employed with Group II, and the
results obtained were strikingly similar to those of that group, i. e.,
a marked increase in the maximum bacterial count was observed in
the sensitized as compared with the normal animal within the same
time period.
An additional control procedure was carried out on a group
of 4 animals, to determine the effect of normal horse serum on the
normal animal. The results showed condusively that the bac-
teremia in normal (non-sensitized) animals was unaffected by the
injection of horse serum. A detailed presentation of this experi-
mental work will appear shortly.
It is interesting to consider what possible bearing these observa-
tions may have on the interpretation of clinical data. With this in
view a summary has been made of several cases of scarlet fever
treated at the New Haven Hospital by the use of therapeutic anti-
toxin. In each case complications developed, such as positive blood
cultures at the time of serum sickness.
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Case 1: E.H.
A 20-year-old white female admitted to the New Haven Hospital on the
2nd day of the disease and diagnosed scarlet fever. No blood cultures were
taken on admission. She was not sensitive to horse serum and was treated
immediately with scarlet fever antitoxin. The temperature and pulse dropped
to normal and remained so for 5 days. On the 7th and 8th days after the
antitoxin injection serum sickness occurred. Blood cultures taken on the
2nd and 3rd days of the serum sickness were positive for Streptococcus hemo-
lyticus. These became negative 2 days later. Later in the course of the
disease abscesses developed on the wrist and thighs. These were incised and
recovery was complete 9 weeks later.
Case 2: D.H.
An 18-year-old white female admitted to the New Haven Hospital on
the 3rd day of the disease and diagnosed scarlet fever. No blood cultures
were taken on admission. After desensitization she was treated with scarlet
fever antitoxin. The temperature subsided. Six days later serum sickness
began and Streptococcus hemolyticus was found in the blood stream. Later
in the disease an abscess appeared at the site of the serum injection. This
was drained and recovery was complete on discharge.
Case 3: P.C.
A 12-year-old white female admitted to the hospital on the 3rd day of
the disease with a diagnosis of scarlet fever and pneumonia. Blood cultures
taken on the day of admission and the day following were negative. She
was treated with antitoxin on the day of admission and on the day following.
On the third day after the initial serum therapy redness and induration
appeared at the sites of serum injection. The blood cultures became positive
for Streptococcus hemolyticus and remained so until the death of the child,
6 days after admission.
Case 4: T.S.
A 6-year-old white female admitted to the hospital on the 6th day of
the disease with a diagnosis of scarlet fever and cervical adenitis. Blood cul-
tures taken upon admission were negative. She was treated with scarlet fever
antitoxin. Three days later the face and eyelids became swollen and the
forehead and ears the seat of a brawny edema. At the same time the blood
cultures became positive for Streptococcus hemolyticus and remained so until
death, 5 days after admission.
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The following table summarizes the pertinent data and illus-
trates the sequence of events presented by the four cases recorded
above.
Appearance
Time of Onset of of Positive
Serum Serum Blood Other
Case Age Therapy Sickness Cultures Manifestations Result
1 20 yrs. 2nd day 8th day 1Oth day Abscesses at in- Recovered
jection sites.
2 18 yrs. 3rd day 9th day 10th day Local abscess. Recovered
3 12 yrs. 3rd and 6th day(?) 6th day Local indura- Died
4th days tion and meta-
static abscesses.
4 6 yrs. 6th day 9th day 9th day Died
Comment
A possible correlation between experimentalandclinicalobserva-
tions is suggested by the preceding findings. In cases 1 and 2 the
development of positive blood cultures at the time of serum sick-
ness may be regarded as analogous to the development of an
increased bacteremia in the blood of a sensitive animal following
a shock dose of antitoxin. The subsequent recovery of these two
patients is likewise interesting, because recovery occurred in the
experimental animal, notwithstanding the increased bacteremia, pro-
vided the number of bacteria injected originally was not too great.
In cases 3 and 4 the evidence is obscured by the complications which
both patients exhibited at the time of hospitalization. They are
included in this short series, however, because of the fact that both
had negative blood cultures at the time of serum treatment and
developed positive blood cultures about 48 hours subsequently.
In addition, these two patients reacted poorly to serum treatment,
and both of them presented some evidence of serum sickness at the
time the positive blood cultures appeared.
In presenting these cases it is desired to emphasize the fact that
the correlation stated is merely suggestive, offering a basis for
further study.
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